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SUMMARY

) 973/

The radioindices of nearest normal galaxies are considered.
A dependence between the optical luminosity and radioindices of later-
type galaxies is revealed. The luminosity functions of later and earlier-
type galaxies were determined in the photographic range with the help of
galaxy computations in the 1300 Mnc3 volume in the vicinity of our Galaxy.
Finally, the radioluminosity of normal galaxies was determined with the
help of the photographic luminosity function and of radioindices of later-
type galaxies.

S oo}

The extragalactic sources of weak radioluminosity are normal
galaxies, whose number is great, and that is why their aggregate contri-
bution to background radio emission is noticeable. Unfortunately, radio-
emission of normal galaxies is so weak that it could be reliably measured
only near some close S and Im -galaxies, brighter than 9™ and, so far,
was not detected at normal E- galaxies. Radioemission of more remote
galaxies is very pcorly detected and qguantitative estimates of it are
unreliable, which can be seen from the comparison of m estimates in
the meter band [1 -~ 3]. The visible and absolute radioquantities in
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A= 1.9m (mR and Mp) and radioindices mR -mpog constitute convenient
characteristics of normal galaxies' radio emission. Compiled in Table 1
are the integral photographic values of galaxies brighter than 9% accord-
ing to [4 ~12], the values of absorption according to [13], the radio-
guantities according to [1 ~ 3, 14], the true models of Gistance according
[15 — 17], determined by distance indicators, by their belonging to groups
and red shifts at H = 100 km/sec in Mnc etc.. (the latter are brought out
in parentheses). The mean radioindices of fundamental-type galaxies are
compatible with the Brown estimates [18], but Sc- galaxies can be subdivi-

ded into two groups according to the racdioindices.

TABLE 1
g —_— —
¥t Type after I g I “re mp | mp—mpe| M | Ref,
: [22] _
51 |8 ... 8m 88 om,3) 9m 7 | 41m .1 {(—20m,1)] (U}
6946 | Sl (I) .. ... ... 9,67 1,2 9,5 +1,0 —19.8 [2
953 | SA*IP < o v v v e ua 8.1 0.4 | 9.0 | +1.3 | —19,8! [1,10]
5236 | Sel-11 . . ...... 8,4 0.5 8,8 40,9 —19.6 [1
5457 | Sel . . . e v v v v . 8,20 { 0,3 9,4 +1,5 —19.,5 1,15]
4945 1SBc . ... ... .- 8,8 | 1.2 | 87 +1,1 | —19,3 ] [1,16]
(342 Sel.......... 8,7 1,7 | 7.8 | 408 | —19,2 ] [2,6]
598 | Sell-I . ...... 6,19 | 0,8 7,8 +2,4 —18,9 2,15}
300 |Se . e v eve e 87 | 0.4 } 9,9 | +1.4 | —17,9] [1.7]
24031 ScIll ... ...... 8.80 0,9 9 1.1 —18.8 2,15]
55{Im . .., ....... 7, 04 }109 +3,7 —19,1 1,8]
BMOjZ/Hl—-IV. . ...... 0.6 0.6 3.4 +3,4 —18,4 1,9]
MMOIIIV., . .. ...... 2,8 0,7 5.5 +3,4 —16,7 1,9]
6822 |IIV=V . ....... 921 | 0,7 {10,7 | +3 —15 (2
KI613) | IV . . . oo 0. 10,00 | 0,4 7 | 43 —14 (14
SbI—m........ 433 | 06 | 57 | 42,0 | —20,5{ [2,15]
4258 |Sb(tp) . . ... ... 89 | 0,3 | 9,8 | +1.2 | (=199 | [1]
4736 [ Sbp II: . . ... ... 8,91 | 0,4 {10,8 | +23 | (=192 [1]
o3r{spi—11........ 7 0,6 9,4 +2.2 —18,5 | [2,15]
45904 | Sab . . .. .. .... 9,18 ] 0,5 !11,3 2,6 | —21,1] [1,15)
4526 | SO0 . ... .. 000 10,6 0.4 | 10,0 —0,2 —20,1 1 [3,15]
472 |E0 .. ...... ..| 93] 04 [102 1.3 | —21,5] [2.15]
221 1 E2 . o c i i v a e 9,06 | 0,6 9,7 1,2 -—15,7 | [1.15]
206ES ......... 8,89 0.6 |10,2 °2,0 159 ] [3,15]
185{EOP . .vooooowo 10,29 | 0,6 |11 1.8 | —14,8| [2,15]
For |Ep « oo e oo v oo .1 9,0)} 0,4 |10 3,7 —11,4 1]
Sitl [EP @ eveveecesn (9,0) | 0.4 — 46 | —99]| (] ]
104Ge. . . . ¢ o000 — 0.6 - 7,2 — 8,51 [1.17]
3621Gc . ... 0. A — 1 05 - 42 | —7,0) {1,17)

On the whole, however, S- and Im-galaxies indicate a specific
course with the mean absolute photographic magnitude Mpg (Fige. 1), which

is expressed by the following correlation formula :

mp — mpog =18.7 + 0.9 Mpg )



7ith the help of this dependence.one may determine the luminosity

function of normal galaxies provided the photographic luminosity function

is known. It 211 amounts to extrapolation of the results obtained by the

close galaxies over a sipgnificantly greater volume, for which the photo-

gravhic luminosity function of the galaxy is determined reliably.

As to the radio emission of E- and
S0~ galaxies, there are two points of view
[18].- Brown assumes that radio emission of
systems with a stellar population of strict-
1y type II (svherical) is not detected,
because it gemnerally is extremely weak.
This is confirmed also by the negative
results of search for radio emissions of
globular clusters [1].

of nuclei of spiral galaxies, there is in

As to radio emission

these nuclei an admixture of type I popula-
tion stars, neutral hydrogen and gas ex-
change with galaxy disk, i.e. there are
Roberts assumes

that radio emission of elliptical galoxies

reasons for radio emission.

mp -my

+4
+37
12”'

S Al

1 1 1 ] | I

=76 177787157 207 Mpg

Fig. 1.~ Dependence betwecn
the integral absolute pho-
tographic value of normal
galaxies and the radio-

M 0
index mp— fiyy.

The sign

denotes NGC 55, whose pho~
tographic magnitude is,

visibly, somewhat weakened
by absorption in this gala-

xy.

already is at the threshold of detection by means of radiotelescopes.

According to him, the single case of detection of radio emission from

the SO-galaxy NGC 4526 [3], speaks in favor of it. But it is possible also
that this 1is a casual coincidence of the radiosource and the galaxy or

a doubtful identification (the difference by declination is 19), 1t is
possible that Roberts is right in regard to SO- galaxies, in which traces
of dust were revealed by him [19]. Nevertheless, radio emission from E-

and SO- galaxies cannot now be considered as solidly established.

. *
PR

s e
R

i




PHOTOGRAPHIC LUMINOSITY FUNCTIONS OF LATER AND
EARLIZR-TYPE GALAX IES

The luminosity function for galaxies of all types in the photo-
graphic scale of stellar magnitudes has been obtained by a series of
authors [20 — 24] for the nearest environments of the Galaxy, but in
this case the bright end of luminosity function was underestimated,
inasmuch as the brightest galaxies are little represented in our eawi-
ronment. To the contrary, when the luminosity function was constructed
by galactic star clusters, its weak end was underestimated. The same
shortcoming is obtained at construction of luminosity function only by
galaxies with well known red shifts. The joint consideration of the
results of the first and second methods assumes an identical relative
composition and luminosity of the galactic field and clusters, which is
not correct in case of E-galaxies. That is why for the construction of
lumisosity function of normal galaxies we took advantage of the combi-
nation of the first and third methods. In this case the difficulty con-
sists in that it is not clear whether or not the density of dwarf gala-
xies in our vicinity can be considered as typical for large volumes,
in other words, whether the distribution of dwarf galaxies may be esti-
mated as uniform. Fortunately, the radio emission of dwarf galaxies
drops sharply with the decrease of their photographical integral magni-
tude and the share, contributed by them to the total radio emission is
insignificant; that is why the nonuniformity on the distribution of

dwarf galaxies will little affect the radioluminosity function.

In order to obtain the photographic luminosity function of gala~
xies, we choose a portion of the sky in 7,77 ster, which encompasses the
northern and equatorial varts of the sky to = -25° , with the exception
of the zone of avoidance with [b]<'10° and of the sky area the cluster
in Virgo (@ = 12— 13! |, §= — 10—+ 20°), A11 the galaxies, brighter
than 1201, and correéted for the absorption according to ([13], which
are situated in the spherical sector of radius 8 Mnc, were computed in
the chosen portion. For the galaxies with red shifts of less than 300 km/s




S

or for which data on distance indicators according to [14, 24] are avail-
able, estimates of distance were taken either by indicators or by appurte-
nance to galaxy groups. Ior the remaining galaxies the distances were
taken by red-shifts with H = 100 km/sec¢ p.Mne. For a small number of
galaxies, with no available data on red-shifts and indicators and not
belonging to groups, the estimates by luminosity categories according to
Van den Bergh were taken [25]. We included in our computations our own
Galaxy and the Magellamnic Clouds, that is all the members of the Local
group except 1C 10. We included in the calculations the dwarf galaxies
absent in the catalogue [11], but related to close groups according to
[26]. The absorption was taken into zccount by the Parenago method witk
the help of the new abs;rption chart [13]J. It should be recalled, that
in [5] and other works, only the efiect of latitude is taken into account
vwhile the absorvtion in the direction at the galactic pole is omitted.
That is why the estimate of Mpg is there by 0,3® brighter than in our
own system, the distunce scale remaining the same.

Galaxies to 12® were borrowed from the catalogue of [11], with

the integral magnitudes of galaxies taken according to [4, 5, 11] (they
are enumcrated in order of preference of estimates), the old estimates
from [11] were recuced to the system of [4). In our sector, with an

8 Mnc radius, the catalogue of [11] exhausts all the galaxies from — 20
to 17.5%; as to the galaxies weaker than — 17, 5%, were computed in the
same sector but in the volume of smaller radius R. Because of that, the
convutations of galaxies of different luminosity were referred to various
volumes and the weak galaxies were comnuted in a rather small volume of
space. .

Presented in Table 2 are the results of conputations of N galaxies
of later (S + Im) and earlier (E + SO + SO) types with the indication of
of svherical sectors! radii R, where computations were conducted; compiled
also are the logarithms of the number of galaxies of given luminosity (M)
per I-IncB, that is the luminosity functions according to calculations and
- after smoothing out, and the integral luminosity function with its smoothed

out variant.,



These luminosity functions and their smoothed out variants are
plotted in Fig, 2, Inasmuch as we conducted these computations in a compa-

ratively small volume of space, we needed

19 M) 10°

for the application of the obtained lumi- 1
nosity functions to larger volumes preci-
sely the smoothed out functions, which
are to some degree liberated from random 2t
fluctuations of calculations.

Comparing the obtained luminosity /L
functions with the relative one according
to [22], we Bee an agreement for S-galaxies
brighter than — 16.5", but a significant /L N S T Y Y O N B

. 0™ -1 1™ -10"-18" -20" M
discrepancy for weaker ones. This is expain- ' -
Fig, 2, = Optical zand radio-

ed by the difference in calculation methods " . .
luminosity functions of

more particularly sensitive for the cal- normal gal:xies. S + Im are
spiral and irregular gala-
xies, E + SO are earlier-
limit volume of space. Besides, clouds rich type galaxies, R is radio-
luminosity function of
later~-type galaxies.

culation of weak galaxies, drawn out of a .

with type-Sb objects, say clusters in Virgo
and Ursa Major, entered into the computations
of reference [22].

The integral luminosity function of galaxies, brought out in the
last column of Table 2, is generally consistent with the luminosity function
determined by Zwicky [23].

TABLE 2
S+1im E+S0+10 all types
R Ig @ (M)-10° Ig @ (M)-10° Ig o (M) 100
Mne Mac ’ i U .
N calc |smoothl ¥ cale |Jsmooth] cale ooth
ed out ed out 4ed out
—20m 8| 14 1,04 1,00 — — —_ 1,04 1,05
—19 8 21 1,21 1,15 4 0,49 0,5 1,29 1,25
—18 - 8| 19 1,17 1,35 10 0,89 0,75 1,35 1,50
-—17 5 2 1,83 1,60 3 0,97 1,00 1,89 1,70
—16 5 12 1,47 1,90 4 1,09 . 1,40 1,69 1,70
—15 2,5 | 18 2,65 2,20 6 2,17 1,75 2,77 2,40
~14 2.5 4 1,99 2,45 _ — —_ —_ —
—13 1 4 3.19 2,75 — — — —_ —
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RADIOLUNMINOSITY FUNWCTION OF HNORIL..L GALAXIES

It is not difficult to obtain the racdioluminosity function of
normal galaxies with the help of the dependence (1) and of the graph
for the smoothed out function of photographic luminosity of late-type
galaxies., It is brought out in Table 3, If

the radio emission of earlier-type galaxies IABLE 5
is still found to be significant, certain Ma e -10°
changes must be introduced in this function.

hs to the typicalness of the radio- 2 1o
luminosity function of normal galaxies for :;? i:;g
broader regions of Metagalaxy, the matter i 1'%
can be reduced to the typical and nontypi- i }?-5
cal nature of the photographic luminosity i );:3

function, provided we set aside the possible

evolutional effects. The relative luminosity function of late-type
galaxies in Virgo-type clusters and in the general metagalactic field

is identical, -8 to the luminosity function of earlier-type galaxies,
they are rather individual for the field and tyves of clusters. For
example, suvergiant E-galaxies are encountered in the Virgo cluster, ‘
while in Comae Berenices and other clusters the luminosity of E-galaxies
is normal.

However, the typical function for substantial volumes of space
is precisely the luminosity function, for clusters occupy in it a compa-
ratively small part. For example, the Abell computations of the number
of galaxy clusters per square degree to distances equivalent to red-shift
0.140 give 0,12 for cluster density per square degree [27], which is
equivalent to a single cluster per 2 106 Mnc3. Taking 40 Mnc for the
mean diameter of clusters, called by ..bell '"'cell radius', we obtain, that
clusters occupy a volume of the order of 1 percent. The excess concentra~
tion of galaxies in a cluster over the field, by some hundred times rela-~
tive to brightest objects, increases the photographic luminosity function
for the average volume including the clusters, by a factor of 2.



Therefore, the radioluminosity function of normal galaxies, found by us,
is typical for large volumes, if we discount the evolutional effects and
the fractions contributed by elliptical galaxies and the intergalacting
medium.

The mean absolute integral radioluminosity of ll'Imz3

is, according
to Table 3, of the order of — 16®, because of radio emisszion of later-

type galaxies and provided we take into account radio emissions of clusters
and elliptical galaxies. Because of radio emission of radiogalaxies (assuming
their Mp~30, and starting from the idea that 200 radiosources to mo= 9.6%
are counted over a 0.6 area of the celestial sphere), the preliminary

rough estimate of radioluminosity of a single an3 of space should be in all
— 11™, Thus, the radio emission of normal galaxies contributes the main

share to the observed radiobackground of Metagalaxy.
s THE END 444«
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